In this paper, the calculations carried out on the electrical analogy (section 3.1 and section 3.2.1) or on the energy of the signal w (t, x) (section 3.2.2) are correct and actually lead to divergent integrals. However, some conclusions drawn from these calculations are questionable or incorrect.
(1) In sections 3.1 and 3.2.1 (electrical analogy), depending on the choice of R(x) and C(x), various expressions for E T can be found. Some will lead to the conclusion that the stored energy is infinite whatever t > 0. Others will lead to the conclusion that the stored energy is finite whatever t > 0. The question that arises is therefore: what is the right choice for R(x) and C(x)? This is why this result is debatable. The only way to answer this question is to take a modeling approach starting from the physical equations and not from an arbitrary definition of R(x) and C(x). However, to the best of the authors' knowledge, there exist no references where a model of the form (2)-(8) is obtained from an internal modeling approach. If such a model existed, a physical meaning could be associated to the signal w (t, x) and expressions of R(x) and C(x) would not be arbitrarily chosen but would stem from the physical modeling. Moreover, representation (2)-(8) exhibits infinitely small and large time constants (x varying from 0 to infinity). Such systems do not exist in nature and representation (2)-(8) can only be obtained by artificially introducing time constants over the infinity interval x 2 [0, 1[. In that case, R(x) or C(x) would vary within an infinite interval which calls into question their physical meaning.
(2) The demonstrations in section 3.2.2 show that the energy of the signal w (t, x), for a bounded energy input signal or for bounded initial conditions is infinite. The discussion in section 3.2.2 also highlights that this infinite energy results from the integral behavior that model (2)-(8) exhibits (integral behavior corresponding to infinitely large time-constants when x tends towards 0). The presence of this integral behavior leads to the conclusion that model (2)-(8) is stable in the sense of Lyapunov but not asymptotically stable. This can also be seen in Figure 4 which shows that w (t, x) tends to be constant when x tends to 0 (for x ¼ 0, w (t, 0) will remain constant and will not reach 0 when time grows). As for all systems that exhibit an integral behavior, the energy of the state signal for a given initial condition is infinite. However, it cannot be concluded, as was done in section 3.3, that the models considered have an infinite energy storage ability.
In spite of these misinterpretations and in accordance with the conclusions of the paper, the physical consistency of the fractional models described by equations of the form (1), (2)-(8) or (12) and mainly their state remains questionable. Representation (2)-(8) introduces the signal w (t, x) that can be viewed as a possible state as it makes it possible to solve properly the model initialization. However, such an initialization involves the state w (t, x) which is not related to physical variables. Moreover, this model also exhibits infinitely small and high timeconstants (or infinite memory), which is not physically consistent and usually stems from making x artificially infinite (thus introducing infinitely small time-constants). Representation (2)-(8) and the associated signal w (t, x) are thus not eligible to represent the internal behavior of a modeled physical system. The signal w (t, x) has no physical link with the modeled system state. As discussed in the conclusion of the paper, fractional models described by equations of the form (1), (2)-(8) or (12) are thus adapted to study the input-output behavior of a system, but not internal properties (internal stability, controllability, and observability among others). The authors therefore question the usefulness of studying the internal properties of models whose states have no physical meaning since they do not depict the internal behavior of the modeled system. If it is concluded that a fractional model is controllable/observable, what is really controllable/observable in the physical system that is represented by the fractional model?
Based on the above remarks, the authors question the usefulness of further studying models of the form (2)-(8) and will concentrate on developing new tools for modeling the internal behavior of systems exhibiting long memory input-output behavior (representations (1), (2)-(8) or (12) capture accurately such input-output behavior but do not appear to be suitable for studying internal properties).
